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FRODUCTION AND UTILIZATION OF PEAT IN HJNGARY

s

Arpad Retezar
Res Inst for Heavy Chem Industry

The article below, apparently a lecture delivered by the author,
is followed by comments by other experts in peat mining, refining,
and utilization.

" Besides the statement that Hungary's peat —esources (located in
3 . the trans-Danubian region and in the vicinity of Kelocsa) are very
. small and of inferior grade , the discussion highlighted several other
facts: (1) peat coking is to supply Hungary's charcoal requirements ,
. which wiil amount to k,000 to 5,000 cerloads in 1954; (2) extensive
studles have been conducted by several Hungerian research institutes
. on t'~ utilization of peat derivatives: and (3) 1t is proposed to
utilize the derivatives partly in agriculture (soil improvement, ma- ¥
oure production, and plant purasite destruction) and partly in in-
dustry (manufacture of sugar and of insulating materials for the

building industry).
STAT

Statisiical data available reveal that the world has a very substantial
peat supply, and that the Soviet Union possesses greater peet reserves thau

: any other couutry. The following table shows the peat resources of some of the

) world's larger producers. However, this tabulation is nct camplete; peat bogs
of considerable extent are found especially in countries outgide of Europe .
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Table 1

Survey Year Million Tons
Spviet Union 1933 70,000 -190, 000
Canada, 1906 Lo,000
United States 1906 12,000
“ermany 1922 10,000
Sweden 1933 9,000
Poland 1934 5,900
Ireland 1906 4,800
Estonia 1925 2,030
France 1941 2,000
Lithuania 1934 1,665
Scotland 1947 1,000
Hungary 1932 53.55
Dermark 1913 2ho

In this table Hungary's peat resources are shown to be 53.55 million tons H
hovever, 25 percent must be deducted as a result of the losg sustained in the
mining process. -According to 1951 statistics » the peat regources of Hungary are
located in the peat -ones listed in Teble 2. It should be pointed out that
one cubic meter of raw peat contains dried peat with a moisture content of be-
tween 25 and 30 percent.

Table 2
Millions
Cubic Meters
Sarret, Nadasladany 33
Nagyberek L9
Kis Balaton 138
Szigliget-Tapolca L2
Hansag 26
‘ Kaposvolgy 15
Kalocsa region 2k
Marcal River Valley 18
Kisvarda 8
Total deposits of smaller regions L

Totel 357

Peat-research activities in Hungary were begun about 3 years ago with the
establishment of the Peat Research Institute on 1 June 1948, ’

M Studies conducted by the institute revealed that the findings established

i by former surveys must be corrected, because certain sections of the rwat bogs
have been exploited since a survey made L0 years 8go; consequently, peat avail-
able from these areas has been lost for future utilization.

Qualitative analysis revealed that the various demestic peats are inevit:
ably subgoil layers, with 60 to 70 percent ¢f the substance decomposed and only
g 30 to 40 percent fibrous peat. Tt was further established that the peat in more
[ than 90 percent of the domestic peat ‘bogs has a high ash content and that hardly
e 10 percent has an ash content of less than 10 to 12 rercent in air-dried condi-

S tion.
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Institute discontinue

Y hipher authorities, the Peat Research
d 1ts activities in mid-1949 and the r

esearch work initiated
was transferred to the Research Institute for the Heavy Chemical

Industry and the Mining Research Institute.

The most primitive methods are employed in

pregsent. In nearly all the peat areas curren

to the surface by manual labor, but even wher
1s obsolete and more than Lo Yyears old.

Hungarian Ppeat production at
tly being worked the peat 1is brought
e machinery is used the equipment

Large-scale production,
as hydropeat Production, cann
mestic peat bogs . However,
called "merttozeg" (decaysd
conveyer -dredges., M
problem of labor sca
lower cost.

developed in the Soviet Union apnd known in Hungary
ot be used tecause of the slight Yield of the do-
the same object may be accomplished by producing so-
peat) or by introducing simple or combination
echanizing the production proces

8 would not only solve the
reity, but would also yield a larger amount of peat at g

Utilization of peat as a fuel ig
peat resources are ava
ported. The Us
tons of peat.
of peat to be hs)

varranted only in countries vhere vast
ilable or more effective fuels cannot be readily trans-
SR 18 such an example. In 1613, Russia produced 1.7 million
In contrast, by the end of the Fourth Five-Year ric» the amount
roduced for use as fuel ig estimated at 44,300,000 tong.

Thr foregoing data do uot indicate, however,
raw peat. If the figures 8Pply to dry peat, then
final year of the Fourth Five-Year Plan in the Sov
amount “hich would exhaust Hungartan peat deposits

whether the peat 1g dry or
the amount produced in the
iet Union will equal an

in 7ot quite 2 yearr .

The problem of coking domestic

rests has already been studied ¢
Research Institute.

- the Peat
However, these experiments have not Drogressed beyond the
laboratory stage. Experiments along broad lines have been initiated only within
the framework of the Regearch Instity

te for the Heavy Chemical Industry.
Laboratory experiments have establighed that
quality can be produced only by select
by converting it into machine pest.
peat of low quality. Tt is & known
reaching changes during the peat
ules can no longer be recognized
microscopic peat granules is expe
peat, as well as by the cohesive

peat coal or coke of good
ing peat suitable for this purpose and
Machine peat is made from freshly mined
Tact that peat substances undergo such far-
-manufacturing process that the original grar-
in the substance and that the cohesion of

dited by pectic substances dissolved from the
Properties of the peat.

Whenever Possible, the initial basic substance gh
content. Taking the domestic conditions into cons
an ash content not exceeding 10 to 12 percent {cal
drying conditions) should be selected.

ould be peat of low ash
ideration, substances with
culated under atmospheric

The purpose of peat coking is to supply domestic raw materials which will

satisfy Hungarian charcoal requirements . These requirements wil] emount to ap-
proximately 4,000 to 5,000 carloads ir

the fifth year of the Five-Year Plan and
the bulk of this total must be imported

Plana for equipping a small-scale peat-di
mulated as early ag 19ka, Preliminary studies

of economy as well as of technolog -, distilling by internal heatin
systen) is preferable to distilling by external heating.
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The experimental generating plant of the Municipal Gasvorks in Cbuda was
converted into a distilling plant using flush gases. In the technical execution
of the experiment Karoly Koller's flush-gas distil ling system was employed. The
distillatinn experiments were started in August 1951 ) and are nov being evaluated.

The distilling ghaft consists of an ingulated cylinder with a diameter of
900 millimeters and a length of 2,200 millimeters. The loading fumnel is loeated
at the top of the cylinder y while the coke-removing equipment with a revolving
plate is attached to the lower end. The preheated flush 8as penetrates into the
distilling shaft through the fnsulated conduit to a distance approximately one
third the length of the distilling shaft; here 1t is brought into direct contact
with the substance to be distilled. Gases thus produced should furnish enough
heat for the distilling process; some of these gases are conducted directly into
the fead tube of the distilling shaft, while most of the others, after having
been preheated in a regenerator, are carried through the same tube into the dis-
tilling area.

There was ouly one defect in the equipment used: bYecause of local condi-
tions, it was impossible to install a preheating space between the loading fun-
nel and the distilling shaft. Such an ingtallation would have made it possible
to separate the gas produced during the Fredistillation of the air-moist peat
from the more valuable gases obtained during the dist11ling process.

" Approximately 160 kilogrems per hour are fed into the system. The pent
thue loaded remains im the distilling equipment for about 11 bours, from time
of 'loa.diug to removal. Machige reat of good quality, dried in the open air
(such as the machine peat from Kalocsa), retained its shape during the distil-
ling process, but became finely shredded because of the shrinking effects of
digtillation. The observation that both the machine peat to be distilled and
the subsequently coked peat mags offer uo resistance to flush gases is very
significant from a technological viewpoint: it points to the fact that there '
is no dust formation during the coking process.

. The data obtained from the immediate analysis relating to peat coke from
Kalocsa are as follows:

Percent
&
: Moisture content 0.00
Ash 2 .43
Combustible substances 75.57
Coke 8h.27
Fixed carbon 59.84
Volatile matter 15.73 S

Machine peat with a diameter of about 60 millimeters was fed into the ex-
Perimental plant; because of the shrinkage during coking, the }-odust was the
nut gize., For large plants, feeders must be constructed which will permit the

) §,‘ use of peat in larger pieces resulting in coke of larger size. !
i : The gases escaping frem the distilling system have a heat value of about
S 1,200 calories; these gases have the following composition:
. » Percent
€0y 12 .14
) co 5~ 7
e CH, 5- 8
‘ Hp 0 - 1
-4 o
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Apart from the Insigrificant amount of heavy hydrocr.rbons, the gas also
conteins nitrogen.

1z connection with peat coking, mention should be made of discussions held
with the Mining Research Institute regarding the mechanization of domestic peat
productich. According to the opinions voiced by foreign experts visiting Hungary,
peat briquettes are 8180 suitable for coking. The peat briquette submitted wag
4 completely satisfactory product; using the foreign working methods, peat bri-
quettes have been manufactured by pressures of 2,000 kilegrams Per square centi-
meter.

Peat is an excellent basic substance for the production of active hard coals.
The Research Institute for the Heavy Chemical Industry carried on extensive stud-
ies, especially with the fibrous peats of Feketebezseny @omogy Megye7, vith a
view toward producing active hard coal. Laboratory experiments vielded satis-
factory results.

In connection with peat distillation, mention should also be made of the
Pproblem of obtalaing bitumen or ¥ax, respectively, from peat or tar products
through extraction with solvents. Waxes are indispensable basic materials in
the manufacture of leather and auxiliary products in the textile industry and
considerable quantities are required by a country with highly developad "indus-
tries. For instance, peat wax is suitable for the manufacture of high-quality
leather-preservinp materials, while oxidized waxes might be used for the manu-
facture of ester waxes, The amount of raw bitumen obtained through the use of
solvents varies between 5 and 10 percent, depending on the quality of the peat.
The finished vroduct g manufactured from rew waxes by means of physicochemical

o processes.

In treating the peat with lye instead of with organic solvents, a browm-
colored substance known under the general name of humic acid is extracted. Humie
acids derived from peat are apparently amorphous compounds, formed 1n peat esg-

KBy pecially from derivatives of vegetable watter as a result of chemical and or-
. ganic changes.

Y Rumerous suggestions have been made concerning the practical application
of humic acid. For instance, humic acid solutions can be used for changing
the physical vroperties of suspensions contairtng mineral gubstances or muds
containing mineral colloids. Thus peat alkali extract has been successfully
used in petroleum mining to reduce the viscosity of rinsing muds. By adding
a solution conteining a low percentage of humic acid to the mixture used for

duced 12 to 20 rercent; furthermore, the amount of coal required for burning
out the cement mud may likewise be reduced 12 to 15 percent. The Siliecon Di-
vigsion of the Reswarch Institute for the F.avy Chemical Industry has also con-
ducted experiments on this subject and has made similar findings. It would be
desirable for such experiments to be repeated under actual operating conditions
prevailing in cement plants.

The quantity of humic ac1d which can be dissolved from domestis peats de-
pends on the quality of the basic material and or the extent of decomposition
of the peat. Generally about 60 prreent of the substauce 1s dissolved in the
form of humic acid from domestic peats of average denomposition.

In 1950, a contest was announced by the Huagarian govermment to devige a
method of manufacturing insulating sheets from Gomestic raw materials. DER
Alvert, the winner of the competition, produced insulating sheets of ercellent
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quality from fidrous peats of Magyarovar. Albert retted the fibrous peat of
Magyarovar in liquid pheuolic resin solutions; the retted material was then
poured upon filtering surfaces of suitable dimensions, drained, and then com-
pressed. The molds were subsequently subjected to & mild heat treatment. The
product thus obtained has excellent heat-insulating properties; its weight per
liter does not exceed that of cork

" The chemical division of the Mining Research Institute also produced from
peat a roof insulation :¢ excellent quality, which will soon be placed on the
market for industrial use.

In addition to the tndustrial utilization of peat, mention may be made of
its use in agriculture. The agricultural divisioen of the Peat Research Insti-
tute hes already urged thet peat be used in agriculture. Apart from the manu-
facture of manure from peat, which has been carried on for 30 years but is of
local importance only, mno suggestion has been made for the utilization of peat
in agriculture. The agricultural Aivision of the Peat Regearch Institute has
been operating under the direction of the Mining Research Institute siace the
reorganization and is engaged in extensive experiments for improving sandy
s0ils. In this conmection, interesting experiments heve been made under the '
direction of Sandor Herke, the well-known expert of alkaline soils, and by
many others. Credit for these experiments is due to Laszlo Erdely, who ini-
tiated experiments to improve alkaline soils by the use of lignite dust or
humic acid. Herke's experiments have revesled that alkaline soils can be im-
proved by humic acid.

It is possible to produce organic manure rich in uitrogen by tresting peat
vithamnonia, or simultaneously with ammonia and carbon uioxide at higher pres-
sures and temperatures. An aminating process takes place 1in this case, with
the humic acid reacting with the ammonia, sud the ammonia with carbon dioxide.

Experiments involving attempts at changing peat substances into sugar for
the manufacture of higher alechols by means of suitable hydrolytic treatment also
have agricultural implications.

COMMENTS

Laszio Erdely, Mining Research Institute

Highly conflicting results have been obtained from experiments conducted
vwith domestic peat manures. In tracing the causes of thege discrepancies it
has been established that mature domestic peats have low moisgture-absorbing .
capacity; for this reason it has bezome necasnary to locate peat of a minimum |
moisture-absorbing capacity, yet suitable for the production of peat manures.

Raw pert bran used in conjunction with artificiel manures bas iacreased
the permauent humus content in sandy soil and performs the function of binding
the soil particles. These results verify the theory that organie matter decays
readily when mineral and vegetable matter is added during such decaying proe~ -
esses, and, on the other hand, they substantiate Soviet observation that organic
matter is converted into permanent humus if it has previously undergone anacro-
bic decomposition. Peat 1s classified as such an organic substence.

Hungariar peat resources are very low; for this reason they muet be treated
economically. The permanent humus content of the domestic sandy solils can be
maintained and fixed, under present conditions, by the use of artificial manura
in conjunction with peat.
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Experiments conducted ¥1th peat extracts have revealed that these extracts
destroy plant parasites to some extent; in other words, they exert a destructive
action (humic ac1d) and also stimulate the growth of the plant and facilitate
the development of tubercles of bacillus radicicola (fumaric acid). By treat-
ment with hydroehlorie acid, the solution was separated into two different com-
Ponents. Experimer's have now been condueted with three different solutions.

Peat research work has been assigned the task of experimenting with the
utilization of lignite dust in agriculture. This 1s due to the fact that the
development of domestie lignite mining has produced lignite dust in large quan-
tities which cannot be utilized in any other manner. Such experiments have al-
ready yielc.d very valuable results. Most mportant, it has been ascertained
that lignite dust improves alkalivne soils. As & consequence, lignite dust has
ceased to be a useless by-product and Hungary 1s now in a position to improve
alkaline-soda 801ls which have never before been amenable to treatment. Applied
to other types of ‘8011, lignire dust also facilitates plant grovth and increases
plant productivity. The most remarkable frature of these characteristics 1s
that the volume of the plant cell tissue is increased. Research workers attri.
bute the product-increaalng the s0il-improving actions of lignite dust to var-
lous properties, or effective substaneas, such as humic acid and nitrogen con-
tent. According to Professor H. Neubauer, humic acids also dissoive phosphorus
and potassium present in the §01l1, while, according to the experimental findings
of Prof Danfel Feher, the radiocactive elements of lignite dust lncresse the cell
tissue content of plants .

Zoltan Kavar

I would like to submit a few supplementary remarks based on unpublished
findings of the Mining Research Institute.

With regurd to the utilization of peat, the experts are divided betwéen
two extremes of opinion. One faction would prefer to direct our entire peat
resources toward agricultural purposes, while the other faction would advocate
the use of the entire quantity available for fuel. The correct solution lies
between these two extreme coucepts. The restricted amount of our peat re-
sources must be used in its entirety for purposes to which it is most suited.
There can be no arguing the fact that charcosal replacement, the manufacture of .
insulat.ing materials, roof coverings, fine cardboarad, replacement of lignite,
aprinkling substances, etc., all represent the highest rossible forms of utili-
zing peat.

The lack of fuel warrants the use of peat to seme extent as fuel in the
form of machine peat or Peat briquette. There still remains a very large quan-
tity to serve agriculture, for the simple reason that it is suitable for agri-
cultursl purposes exclusively. There are two principal aspects in the uge of
reat for agriculture: one is its use as peat-fecal manure, the other iz itg
use ag peat-artit'icial manure. Peat-fecal manure requires fibrous peat of great
absorbent quality. Scrap of fibrous peat unsuitable for industrial Processing
may, therefore, be used for this purpose . On the other hand, some of the more
mature peats have a high ash content (20 to 30 percent) and are, therefore, not
suitable for fuel or other industrial purposes; at the same time, these peats
make excellent substitutcs for organic substances in the soil when admixed with
artificial manure.

A central organization shouls ascertain which type of peat is best suited
to a special purpose, and the enterprises in charge of exploitation should £ill
requirements on this basis. Furthermore, canalization and drainage of peat bogs
should also ve carried out in accordance with this production plan. It is a
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known fact that our beat resources are diminishing now only because they are
set afire, but also because intensive piowing and improper canalization --
whick lowers the ground-water level of the bogs -- produce "dead moorlands" in
which peat, instead of decaying properly, merely degznerates. It is decomposed
into carbon dioxide and water withing g relatively short time, and its organic
matter may disappear entirely. Estimating the amount of the decomposed matter
at one centimeter per Year, the loss equals 1,500 carloads of peat on a bog 10
square kilometers in area.

With respect to the ash content of peets, the results of recent detailed
studies have revealed that the situation 15 better than had been thought. The
average ash content of the Nadagladany deposit was found to be 13.3 percent and
part of the Kecel deposit studied so far was found to be 15.6 percent. I would
1like to point out, for the sake of comparison, that the improved lignite of Var-
palota has 12 to 14 percent of ash content. '

Paper, textiles, or cotton cloth cannot be manufactured in sufficient quan-
tities from demestic peats because_we do not have fivrous moss peats. The peat
found in the Hansag Zﬁ:marcm Megye7 1s fairly fibrous, but since the peat-forming
Plants growing there have a high silicie acid content, *he fibers are rigid@ and
brittle. But there is hope that these peats may be used ag mixture ia the manu-
facture of industrial wood or cardboard sheets.

Laszlo Ackermann, Professor of Chemical Technology, Budapest
Technical University

One of the methods of economical peat production consists in using water-
softening agents in the basic solutions. A simple and very economical process
will produce an lon-exchanging solution of good quality which can be frequently
regenerated. Ccmpared with "permulite,” produced also in Hungary. it does not
G have the disadvantageous property of permitting injurious silicic acid to pene-
? trate into the boiler. This 15 an important factor in domestic industry, since
.o lon-exchanging substances with artificial resin bases must be imported from
- abroad.

Gaspar Soltesz, Institute of Architecture

7 ghall give a brief description of experiments carried out by the Division
of Chemistry of the Instituve of Architecture, vith respect to the utilizaticn
of peat for roof insulatlon. The menufacture of roofing substances was under
the direction of the experimental laboratory of the lustitute of Architecture.
I’ Las succeeded in developing & product somevhat more econctiical in use than
in modern tar paper, despite the fact that the bitumen content is greater than
ordinarily found in roof insulations. Nevertheless, the experiments are not
cousidered hopeless. since there is no scercity of bitumen. It is understoog
that all these experiments must be proved in practice.

Lajos Kreybig, Chemical Works Placning Enterprise

In comnectior with satarated gases produced in coking Bungarian coals, the
simplest solutiun appears to be the manufaciure of a gas containing 17 to 20
percent ammonia. I submit the question, in view of the fact that we are now
¢ngaged ia solving the problem of coking Borsod lignite, of finding a method
of utilizing such a gas, and I suggest “hat it may be along the line of satu-
rating peat of lignite dust which may then oe used ag artificial manvre.

N Arpad Retezar

o * Replying to the question and objection, respectively, raised by Colleague

L Ackerman, I state that the Obuda laboratoty of the Heavy Chem.cal Research In-
atitute has also produced ion-exchanging substances from peat. However, lignite
fram Varpalota has been found to be a better basic material.
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